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THICK-RING EXPERIMENT 

Over the years, various calculations of thick-ring deflections have been made using 
either the Castigliano principle or the theory of elasticity. However, despite the 
relative importance of the application of thick-ring elements to design, experimental 
verifications of the various theories have been rather few [11]. One of the more 
interesting aspects of this analysis concerns the comparison between the measured 
and calculated deflections at the inner surfaces of the ring when the load is applied 
to the outer surface, such as that shown in Fig. 29.1. In this sketch H is considered 
to be extremely small and is carried here only as a mathematical convenience. 
Extensive tests made at London University [164] indicate that curved-beam theory, 
expressed by Eqs. (29.7) and (29.8), overestimates the amount of diametral change 
of the ring in both the vertical and horizontal directions. The agreement between 
the theory and measurements in a horizontal sense, however, is better than that 
in the line of load P , suggesting that the effect of radial strain due to the direct 
compression of the rim may be responsible for the greatest share of the difference. 
This effect is not accounted for in the customary theory of curved beams. On 
the basis of the London tests, simple correction factors were proposed for use with 
Eqs. (29.7) and (29.8). These factors are shown in Fig. 29.2 as K y and K x for 
the vertical and horizontal deflections, respectively. In order, then, to estimate the 
real diametral change in the direction of load P , for instance, calculate Y from 
Eq. (29.7) and multiply the result by K y from Fig. 29.2 for the actual ratio of outer 
to inner ring diameter. This should give the displacement of the inner surface of 
the ring in line with the action of load P. 



Fig. 29.2 Empirical factors for deflection of a thick ring in diametral compression. 



